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The effect of seed priming on biochemical characteristics of Borage
(Borago officinalis) transplant in salt stress condition
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ABSTRACT

Salinity stress, is one of the environmental stresses that has negative effects on seed germination and plant
establishment in a soil and reduced the quantitive and qualitative performance indices of plants. For this purpose,
salinity in four levels (1, 3, 6, and 9 ds/m) and priming in six levels — including no-priming, hydropriming, ascorbic
acid in 10 and 20 mg/l and humic acid in 100 and 200 ml/l — were used. This experiment carried out in a factorial test
based on completely randomized design with three replications. Results demonstrated that studied traits were
significantly influenced by priming treatments. In the treatment of 20 mg of ascorbic acid, proline content (32.24
micrograms per gram), catalase activity (2.94 mol mg protein), and superoxide dismutase activity (0.28 U mg
protein) were observed. The treatment of humic acid (200 ml/l) increased chlorophyll content to 0.57 mg/gFw. The
treatment of ascorbic acid in 10 mg/l in extreme conditions of salinity (9 ds/m) showed the highest rate of peroxidase
(5.34U/mg). In this experiment, the treatment of hydropriming had not acceptable efficiency in all traits.

Keywords: Ascorbic acid, Catalase, Peroxidase, Medicinal Plant, Superoxide dismutase.
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1. Borago officinalis
2. Origanum majorana L.
3. Satureja hortensis L.
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Table 1. Variance analysis of measured traits under effect of salinity and priming

Mean of Squares

SOV df

Chlorophyll Proline SOD CAT POX
Salinity 3 0.494™ 385.117 0.094™ 2.988™ 100.927
Priming 5 0.092" 194.76" 0.017" 1.896™ 26.11"
Sal. x Prim 15 0.007" 22.50™ 0.001™ 1.26™ 1.89™
Error 48 0.0009 15.62 0.00012 0.089 0.221
C.V. (%) 13.62 14.11 13.90 12.21 12.77

Slsgae Bl pae g 0,0 0 9 ) Jleix| mhaw ;3 o Sy o e s g 5

** * ns: Significantly differences at 5% and 1% of probability levels, and non-signifcant, respectively.

lordnn Slas ol 95,0 Sty 5050 GaSile dglin Y Jga
Table 2. Mean comparison of priming effects on biochemical characteristics

Priming
Traits - ASA10 ASA20 Hu.100 Hu.200
Control Hydropriming (mg/lity  (mglliy  (miliy  (mldiy
Chlorophyll mg g~.FW 0.38c 0.45b 0.57a 0.61a 0.51b 0.57a
Prolin content (ug g ™) 23.83d 26.85¢cd 30.07bc 35.24a 28.59¢ 32.31ab
Catalase (umol mg™ protein) 1.81d 2.16¢ 2.37c 2.94a 2.37c 2.68b
SOD U mg* protein 0.17e 0.20d 0.24bc 0.28a 0.23cd 0.26ab
POX U mg™ protein 6.09c 6.46¢ 9.01a 9.73a 7.53b 8.80a

el P o1+ 0) 58518 (93T BL Lo Sl Hlo cme S 0905 Sl sy o 10 S pidea g >
Means within a row followed by the same letter are not significantly different at p<0.05 according to the Duncan’s test.
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Table 3. Mean comparison of salt-priming interaction on Chlorophyl, SOD and POX

Traits
Salinitty (dS/m) Priming Chlorophyll SOD POX
mg g*.FW U mg protein U mg™ protein

Control 0.5466 d-f 0.1033 1 7.9633 f-j

Hydropriming 0.6033 c-e 0.2766 c-g 9.4367 c-g

1 ASA10 (mg/lit) 0.7600 ab 0.3466 ab 5.1567 mn
ASA20(mg/lit) 0.7400 ab 0.1500 i-1 11.3633 a-c

Hu.100(ml/lit) 0.6333 b-d 0.2866 b-.f 9.5933 c-g
Hu.200(ml/lit) 0.8233 a 0.3366 a-c 10.3633 a-e

Control 0.4133 g-j 0.2133 g-i 6.8967 i-m

Hydropriming 0.4866 e-i 0.2533 e-g 6.8867 i-m
3 ASA10(mg/lit) 0.6900 bc 0.2566 e-g 10.8033 a-d
ASA20(mg/lit) 0.6500 b-d 0.3066 b-e 12.0833 ab

Hu.100(ml/lit) 0.6500 b-d 0.2700 d-g 8.3700 e-i

Hu.200(ml/lit) 0.6433 b-d 0.3266 a-d 9.9633 c-f

Control 0.3566 i-k 0.1733 h-k 5.9567 j-m
Hydropriming 0.4700 f-i 0.1833 h-j 5.8867 k-m

6 ASA10(mg/lit) 0.5033 e-h 0.2266 f-h 7.8867 g-k
ASA20(mg/lit) 0.6833 bc 0.2800 c-g 10.1600 b-e

Hu.100(ml/lit) 0.4833 e.i 0.2400 e-h 7.2933 h-I

Hu.200(ml/lit) 0.5333 d-g 0.2333 f-h 9.1233d-h

Control 0.2066 | 0.2233 f-h 3.5500 n

Hydropriming 0.2633 ki 0.1166 ki 3.6600 n

9 ASA10(mgl/lit) 0.3333 -1 0.1566 i-I 12.2200 a
ASA20(mg/lit) 0.3866 h-k 0.3866 a 5.3367 mn

Hu.100(ml/lit) 0.2766 ki 0.1466 j-1 4.8767 mn

Hu.200(ml/lit) 0.3066 j-I 0.1766 h-k 5.7533 m

Ll P 1+0) 58518 (yg03T &b 5 o Silee Hlo e BB 0505 Sl (ygiw 0 50 S e g >

Means within a column followed by the same letter are not significantly different at p<0.05 according to the Duncan's test.

1. Synergism
2. Antagonism
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